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(54) Media server system and method for preventing FIFO buffer underflow during multiple 
channel startup 



(57) A media server system and method for reduc- 
ing the probability of data starvation or underflow in a 
media server system. The media server system prefer- 
ably comprises a video server computer system which 
stores a plurality of encoded-data streams, wherein the 
computer system is coupled through a SCSI (Small 
Computer Systems Interface) bus to one or more MPEG 
decoder blocks. The media server system thus utilizes a 
single control channel for multiple video channels. The 
present invention operates to fill the FIFO buffer of a 
channel to a higher level during startup, thus reducing 
the probability of data underflow. In one embodiment, 



the host computer or server begins data transmission 
prior to sending the "play" function or play command in 
order to pre-fill or pre-load the buffer. In another embod- 
iment where the host server is not configured to pre- 
load the buffer prior to issuing the play command, the 
MPEG decoder block disables the FIFO buffer when the 
play command is received. The MPEG decoder block 
then receives and stores data in the buffer to pre-fill the 
buffer, and then enables the FIFO to begin transfers. 
The present invention thus pre-loads the FIFO buffer to 
prevent underflow problems associated with the start-up 
of multiple data streams. 
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Description 

Field of the invention 

The present invention relates to media server i 
and/or video server systems, and more particularly to a 
media server system comprising a video server coupled 
through a SCSI bus to one or more MPEG decoder 
blocks, wherein the system pre-f ills data buffers at start- 
up to prevent buffer underflow. 

Description of the Related Art 

Video-on-demand or video delivery systems enable 
a plurality of subscribers or users to selectively watch 
movies or other audio/video sequences which are 
stored on one or more video servers or media servers. 
The video servers are connected through data transfer 
channels to the plurality of subscribers or users. The 
video servers store a plurality of movies or other 
audio/video sequences, and each user can select one 
or more movies from the video servers for viewing. Each 
user includes a television or other viewing device, as 
well as associated decoding logic, for selecting and 
viewing desired movies. When a user selects a movie, 
the selected movie is transferred on one of the data 
transfer channels to the television of the respective 
user. 

Full-motion digital video requires a large amount of 
storage and data transfer bandwidth. Thus, video-on- 
demand systems use various types of video compres- 
sion algorithms to reduce the amount of necessary stor- 
age and data transfer bandwidth. Current video-on- 
demand systems use MPEG or MPEG-2 encoding in 
order to reduce the required data transfer bandwidth. 
Thus, audiovisual sequences, such as movies or other 
content are stored on the media server in an MPEG 
compressed format, and the audiovisual sequence is 
decoded and typically converted to analog format for 
display and/or transmission to a user. 

One type of media server design comprises a video 
server computer system which stores a plurality of 
encoded data streams, wherein this computer system is 
coupled through a SCSI (Small Computer Systems 
Interface) bus to one or more MPEG decoder blocks. 
Each of the MPEG decoder blocks are in turn coupled to 
video encoders and/or codecs (coder / decoders) for 
producing analog baseband data. Respective modula- 
tors may also be provided for modulating the data with a 
carrier frequency to produce band pass signals, such as 
UHF or VHF signals, or cable TV signals. 

Media servers which utilize a SCSI bus to commu- 
nicate to multiple MPEG decode channels utilize a sin- 
gle control channel for multiple video channels. The 
firmware overhead involved with beginning the transfer 
of video data on one or more channels may lead to data 
starvation of an existing channel. In other words, a 
buffer which is transferring data to an MPEG channel 
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may run out of data due to the overhead associated with 
other channels. This may result in an undesirable inter- 
ruption of the play of a multimedia stream. Therefore, a 
system and method is desired to reduce the probability 
y of data starvation or underflow in a media server sys- 
tem. 

Summary of the Invention 

10 The present invention comprises a media server 
system and method for reducing the probability of data 
starvation or underflow in a media server system. The 
media server system preferably comprises a video 
server computer system which stores a plurality of 
is encoded data streams, wherein the computer system is 
coupled through a SCSI (Small Computer Systems 
Interface) bus to one or more MPEG decoder blocks. 
The media server system thus utilizes a single control 
channel for multiple video channels. As discussed 
20 above, the firmware overhead involved with starting 
channels can sometimes lead to data starvation of an 
existing channel. The present invention operates to fill 
the FIFO buffer of a channel to a higher level only during 
startup, thus reducing the probability of data underflow. 
25 According to the invention, the host computer or 
server begins data transmission prior to sending the 
"play" function or play command. The number of blocks 
is calculated based on block size to prevent overflowing 
the buffer. In this embodiment, the MPEG decoder block 
30 is configured to not begin emptying the FIFO until the 
play function is decoded. After the pre-determined 
number of blocks have been transferred or issued, the 
play function is sent. This signals the firmware execut- 
ing on the MPEG decoder block to enable the FIFO for 
35 transfer to the decoder. All subsequent transfers pro- 
ceed normally. 

In another embodiment where the host server is not 
configured to pre-load the buffer prior to issuing the play 
command, the firmware executing on the MPEG 
40 decoder block sets a flag to disable the FIFO buffer 
when the play command is received. The MPEG 
decoder also initiates a predetermined buffer block 
counter when the play command is received. As data 
blocks are received for the respective channel, the 
45 MPEG decoder decrements the block counter. The 
buffer block counter counts a predetermined number of 
blocks of received data based on worst case block size 
and buffer capacity. When the count expires, the MPEG 
decoder resets the play flag and enables the FIFO to 
so begin transfers. Once the play flag is reset, all subse- 
quent blocks proceed normally. 

Therefore, the present invention pre-loads the FIFO 
buffer to prevent underflow problems associated with 
the start-up of multiple data streams. In one embodi- 
55 ment, the host server transfers a calculated number of 
SCSI blocks and used uses the "play" function or play 
command to terminate the preload process. In a second 
embodiment, where the host is not configured for the 
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pre-load option, firmware in the target device detects 
the beginning of a transfer and use a block counter to 
control the pre-load process prior to execution of the 
play command. 

5 

Brief Description of the Drawings 

A better understanding of the present invention can 
be obtained when the following detailed description of 
the preferred embodiment is considered in conjunction w 
with the following drawings in which: 

Figure 1 illustrates a media server system accord- 
ing to one embodiment of the present invention; 
Figure 2 illustrates a media server system accord- is 
ing to another embodiment of the invention; 
Figure 3 illustrates a media server system which 
includes a plurality of 24 channel MPEG decoder 
units forming a 96 channel system; 
Figure 4 is a block diagram illustrating the MPEG 20 
decoder box of Figure 1 ; 

Figures 5 and 6 are flowchart diagrams illustrating 
operation of the media server computer system and 
MPEG decoder, respectively, wherein the media 
server pre-loads the MPEG decoder buffer prior to 25 
issuing a Play command; 

Figures 7 and 8 are flowchart diagrams illustrating 
operation of the media server computer system and 
MPEG decoder, respectively, wherein the media 
server does not pre-load the buffer prior to issuing a 30 
Play command, and the MPEG decoder operates to 
pre-load received data prior to enabling the buffer. 

While the invention is susceptible to various modifi- 
cations and alternative forms, specific embodiments 35 
thereof are shown by way of example in the drawings 
and will herein be described in detail. It should be 
understood, however, that the drawings and detailed 
description thereto are not intended to limit the invention 
to the particular form disclosed, but on the contrary the 40 
intention is to cover all modifications equivalents and 
alternatives solely within the spirit and scope of the 
present invention, as defined by the appended claims. 

Detailed Description of the Preferred Embodiment 45 

Referring now to Figure 1 , a diagram illustrating the 
media server system according to one embodiment of 
the present invention is shown. As shown, the media 
server system includes a computer system unit 102. so 
The computer system unit 1 02 is preferably the Sun SS- 
5 or Sun SS-20 computer produced by Sun Microsys- 
tems, and is preferably based on the UltraSparc proces- 
sor. The computer system unit 102 may include one or 
more various types of storage devices including a RAID ss 
(redundant array of inexpensive disks) disk array, one or 
more digital video disks, or other memory or media stor- 
age as desired. Alternatively, or in addition, the compu- 



ter system unit 102 may couple to a disk array storage 
device 104, as shown. The computer system 102 may 
also include a monitor (not shown). 

The various media storage devices comprised in 
the computer system unit 102 or coupled to the system 
unit 102 preferably store compressed data streams. In 
the preferred embodiment, the data streams are MPEG- 
2 compressed streams. However, it is noted that any of 
various types of data or video compression may be 
used as desired. 

The computer system unit 102 couples to one or 
more MPEG decoder boxes 122 as shown. In the 
embodiment shown, the computer system unit 102 cou- 
ples to four MPEG decoder boxes 122A - 122D. Each 
MPEG decoder box 122 preferably comprises 6 MPEG 
channels. The group of four MPEG decoder boxes 122A 
- 122D collectively comprises a 24 channel decoder box 
130. As shown, the MPEG decoder boxes 122A - 122D 
are preferably configured in a rack mounted configura- 
tion, wherein the plurality of MPEG decoder boxes are 
mounted one on top of each other. The MPEG decoder 
boxes 122 are preferably connected in a daisy chained 
manner. 

The computer system unit 102 preferably couples 
to a first one of the respective MPEG decoder boxes 
122A through the Small Computer Systems Interface 
(SCSI) bus or cable 1 1 2. As is well known, the SCSI bus 
is a peripheral device bus wherein a plurality of devices 
may be connected to the bus in a daisy chained man- 
ner. The SCSI bus may be the Fast SCSI bus or the 
Wide SCSI bus or a Fast/Wide SCSI bus, as is well 
known in the art. As shown, the computer system unit 
102 couples to a first MPEG decoder box 122A, and the 
remaining MPEG decoder boxes are in turn in turn daisy 
chained together. The computer system 102 includes a 
SCSI host adapter (not shown) which couples through a 
SCSI cable to the MPEG decoder box 122A. 

Referring now to Figure 2, an alternate embodiment 
of the media server system is shown. In the embodi- 
ment of Figure 2, a single MPEG decoder 122 is con- 
nected to the media server system unit 1 02. The single 
MPEG decoder 122 and the media server system unit 
102 are preferably physically configured in a rack 
mounted configuration. Although not shown in Figure 2, 
the MPEG decoder 122 couples to the media server 
system unit 102 through a SCSI connection or SCSI 
cable. The media server system unit 102 may in turn 
couple to a disk array media storage unit 104 or other 
type of storage unit, preferably through a Fast SCSI bus, 
or Fast-Wide SCSI bus cable 1 1 2 A, as shown. 

Referring now to Figure 3, a block diagram illustrat- 
ing a media server system according to another embod- 
iment is shown. This embodiment includes four 24 
channel MPEG decoder units 130 labeled 130A - 130D. 
In Figure 3, each of the 24 channel MPEG decoder units 
130 comprise the four MPEG decoder boxes 122A - 
122D connected or daisy chained together as shown in 
Figure 1. In the embodiment Figure 3, four 24 channel 
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MPEG decoder units 130 are daisy chained together to 
produce a 96 channel system. Thus the embodiment of 
Figure 3 comprises 16 MPEG decoder boxes 122. 

As shown in Figure 3, in this embodiment the media 
server system unit 102 includes a plurality of output 
ports, preferably four output ports, which provide Fast / 
Wide SCSI bus connectivity. Each of the SCSI bus con- 
nector ports is adapted to couple to a digital input of one 
of the respective 24 channel MPEG decoder units 130A 
- 130D as shown. As shown, the media server system 
unit 102 also includes a serial output port which couples 
to an input port of one of the respective MPEG decoder 
units 130A. The respective MPEG decoder unit 130A 
which receives the serial output from the media server 
system unit 102 includes an analog output which is pro- 
vided to a corresponding analog input of a subsequent 
MPEG decoder unit 130B. This respective MPEG 
decoder unit 130B in turn provides an analog output to 
an analog input of a subsequent MPEG decoder unit 
130C. Finally, the MPEG decoder unit 130C provides a 
corresponding analog output to an analog input of the 
last MPEG decoder unit 130D. Thus, each of the MPEG 
decoder units 130A-D are daisy chained together 
through the serial output of the media server system 
unit 102. The last MPEG decoder unit 130D in the daisy 
chain provides a 96 channel output, i.e., an output sig- 
nal which comprises up to 96 video streams or channels 
of video or audiovisual content, including television pro- 
gramming content. 

The analog output of the MPEG decoder unit 130D 
may be comprised in various formats. In one embodi- 
ment, the analog output conforms to the National Televi- 
sion Standards Committee (NTSC) standard for analog 
video. In an alternate embodiment, the analog output 
corresponds to the European PAL format. 

As shown in Figure 3, the first MPEG decoder unit 
130A also preferably includes an analog input port for 
receiving an analog input signal. As shown, this analog 
input signal may comprise a UHF or VHF signal, or a 
cable TV signal. 

Figure 4 - M PEG Decoder Box Block Diagram 

Referring now to Figure 4, a block diagram illustrat- 
ing one of the MPEG decoder boxes 122 is shown. As 
shown, each MPEG decoder box 122 includes an 
MPEG decoder board 180. The MPEG decoder board 
180 includes two expansion slots 226 and 227 for 
receiving up to two MPEG decoder daughter cards 182. 
The MPEG decoder board 180 includes two MPEG 
channels, as shown. Each MPEG decoder daughter 
card 182 also includes two MPEG channels. Thus, 
when two MPEG decoder daughter cards 182 are 
inserted in the respective slots 226 and 227 of the 
MPEG decoder board 180, the MPEG decoder box 122 
comprises 6 MPEG channels. The MPEG decoder box 
122 also includes a modulator box 1 84 which is coupled 
to an output of the MPEG decoder board 180. The out- 



put of the MPEG decoder board 180 is a baseband sig- 
nal. The modulator box 184 converts the output 
baseband signal to a passband signal, such as a UHF, 
VHF or cable TV signal. 

5 Each MPEG decoder board 180 includes an 

input/output (I/O) port 202 for coupling to a SCSI bus. 
As noted above, in the preferred embodiment each 
MPEG decoder box 122 is adapted for coupling to a 
Fast/Wide SCSI bus. As also noted above, the SCSI bus 

10 I/O port is preferably used to couple through a SCSI bus 
to a respective media server system unit 102. The SCSI 
I/O port 202 couples to a SCSI controller 204. In the 
preferred embodiment, the SCSI controller is the 
NCR53C720 SCSI Controller produced by National 

15 Cash Register (NCR). A counter 205 is coupled to the 
SCSI controller 204. 

Each MPEG decoder box 122 also includes a serial 
port input for receiving serial data. The respective serial 
port input 212 couples to a local processor 214. In the 

20 preferred embodiment the local processor 21 4 is the 
MC68340 processor produced by Motorola Corpora- 
tion. 

The SCSI controller 204 and the local processor 
214 couple to a system bus interface 222. A memory, 

25 preferably dynamic random access memory (DRAM) 
216, couples to the system bus interface 222. The 
DRAM is preferably 512K x 16. A non-volatile memory 
218, preferably an EEPROM (electrically erasable pro- 
grammable ROM), is also coupled to the system bus 

30 interface 222. The EEPROM 218 stores firmware which 
controls the operation of the SCSI controller 204 
according to the present invention. At power on, the 
firmware stored in the EEPROM 218 is loaded into the 
DRAM 216, and the firmware is then executed by the 

35 SCSI controller 204 from the DRAM 216. As discussed 
below, the firmware directs the SCSI controller 204 to 
pre-fill or pre-load a buffer in the MPEG decoder board 
180 in order to prevent an underflow or starvation situa- 
tion. 

40 The system bus interface 222 couples to a bus 224 
as shown. The two MPEG decoder daughter card slots 
226 and 227 are coupled to the bus 224. The bus is 
preferably the S-bus. but other bus types may be used. 
Two MPEG decoder logic blocks 230 are coupled to the 

45 bus 224. The MPEG decoder logic blocks 230 are pref- 
erably identical, and only one is described below for 
convenience. 

As shown, each MPEG decoder logic block 230 
includes a first transceiver 232 coupled to the system 

so bus 224. A first in first out (FIFO) buffer 234 couples to 
the transceiver 232. Each of the transceiver 232 and 
FIFO buffer 234 couple to an MPEG-2 decoder block 
242. A memory block 244, preferably 2M x 16 DRAM, 
couples to the MPEG-2 decoder block 242. The MPEG- 

55 2 decoder block 242 is preferably the HDM821 1 . 

The FIFO buffer 234 receives and stores data 
received from the media server 102. The FIFO buffer 
234 is used to store data prior to being sent to the 
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MPEG decoder block 242. According to the present 
invention, the media server 102 and/or the MPEG 
decoder box 122 operate to pre-fill or pre-load the buffer 
234 to prevent an underflow situation from occurring, as 
described below. 

The MPEG-2 decoder block 242 couples to a video 
encoder 252. The video encoder 252 includes analog to 
digital conversion logic and produces a baseband ana- 
log video signal. The MPEG-2 decoder block 242 also 
couples to a coder/decoder (codec) 254, which converts 
the digital audio portion of the decoded MPEG signal to 
analog audio signals. Each of the video encoder 252 
and codec 254 are coupled through a bus to an 
input/oulput port 262 of the MPEG decoder board 180. 

As mentioned above, one or more MPEG-2 
decoder daughter cards 182 may be coupled to the sys- 
tem bus 224 for providing two additional stream 
processing channels. As shown, each MPEG-2 decoder 
daughter card 182 comprises two MPEG decoder logic 
blocks 230, as described above. 

The analog I/O port 262 of the MPEG decoder 
board 180 preferably outputs a baseband analog signal 
comprising a plurality of data streams or channels. In 
the preferred embodiment of the invention, a modulator 
box 184 is coupled to the I/O outport 262 for converting 
the baseband analog signal to a passband analog sig- 
nal. As shown, the modulator box 184 comprises a plu- 
rality of modulators 284 for each of the respective 
channels. Each of the modulators 284 is coupled to a 
combiner 286 which combines the modulated systems 
into a single analog signal, such as a VHF or UHF sig- 
nal, comprising a plurality of channels. The combiner 
286 provides an output through a connector 288 which 
may conform to any of various formats, including the 
NTSC format, the PAL format, or the SECAM format. 

As shown, the modulator box 184 also includes an 
input for optionally receiving a UHF, VHF or cable TV 
signal. The analog input is provided to the combiner 286 
and is provided as a portion of the analog output from 
the I/O port 288. 



Figures 5 and 6 - Media Server Pre-loads Buffer 

Referring now to Figures 5 and 6, flowchart dia- 
grams illustrating operation of the present invention 
according to a first embodiment is shown. In this 
embodiment, the host server or computer system is 
configured to perform pre-loading according to the 
present invention in order to prevent data transfer 
underflow associated with the startup of transfer of mul- 
tiple data streams. Figure 5 illustrates operation of the 
media server 102, and Figure 6 illustrates operation of 
one of the MPEG decoder boxes 122. 

Referring now to Figure 5, in this embodiment the 
host server 102 first begins a data transmission in step 
502. It is noted here that the video server 102 begins 
data transmission of one or more streams prior to send- 
ing the "play" command. In step 502 the video server 



102 transfers a pre-determined number of blocks in 
order to pre-fill or pre-load the FIFO buffer 234. The 
number of blocks transferred in step 502 is preferably 
calculated based on block size to prevent overflow of the 
5 buffer 234. 

After the calculated or pre-determined number of 
blocks have been transferred in step 502, as deter- 
mined in step 504, in step 506 the media server 102 
issues the play command. Thus, in this embodiment, 
10 the media server 102 only issues the play command 
after the FIFO buffer 234 has been filled with sufficient 
data to prevent an underflow or starvation situation from 
occurring. In the preferred embodiment, the media 
server 102 operates to substantially fill the buffer 234 
is prior to issuing the play command. In the preferred 
embodiment, the FIFO buffer 234 is substantially filled 
when the buffer 234 is more than 90% filled with data. 

Referring now to Figure 6, a flowchart diagram illus- 
trating operation of an MPEG decoder box 122 accord- 
20 ing to the first embodiment of the present invention is 
shown. Figure 6 illustrates operation of the MPEG 
decoder box 122 according to the media server opera- 
tion shown in Figure 5. As shown, in step 602 the MPEG 
decoder box 122 receives and stores data in its FIFO 
25 buffer 234. In other words, data is received at the input 
port 202 of the MPEG decoder box 122 and stored in 
the buffer 234. As shown, this operation continues until 
a play command is received. 

When a play command is determined to be 
30 received in step 604, then in step 606 the MPEG 
decoder box 122 enables transmission of data from the 
FIFO buffer 234 to the MPEG decoder logic 242. Thus, 
in this embodiment, the media server computer system 
102 operates to pre-load the buffer 234 in the MPEG 
35 decoder box 1 22 prior to issuing a play command. 

Therefore, according to this embodiment of the 
invention, the host computer or server begins data 
transmission prior to sending the play command. The 
number of blocks transferred is calculated based on 
40 block size to prevent overflowing the buffer. In this 
embodiment, the MPEG decoder box or block 122 is 
configured to not begin emptying the FIFO 234 until a 
play command is decoded. 

After the pre-determined number of blocks have 
45 been transferred or issued in step 502, in step 506 the 
host server 102 transfers the play command or function. 
This signals the firmware executing on the MPEG 
decoder block 122 to enable the FIFO 234 to transfer 
data to the decoder 242. In response to receiving the 
so play command, the SCSI controller 204 enables the 
FIFO 234 to begin data transfers to the MPEG decoder 
block 242. All subsequent transfers proceed normally. 
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Referring now to Figures 7 and 8, flowchart dia- 
grams illustrating operation of the present invention 
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according to a second embodiment is shown. In this 
embodiment, the host server or computer system does 
not perform pre-loading in order to prevent data transfer 
underflow. Rather, in this embodiment, the MPEG 
decoder box 122 operates to pre-f ill or pre-load its buffer 
234 to prevent underflow or starvation associated with 
the startup of transfer of multiple data streams. Figure 7 
illustrates operation of the media server 102, and Figure 
8 illustrates operation of one of the MPEG decoder 
boxes 122. 

Referring now to Figure 7, in step 702 the media 
server 102 issues the play command. In step 704 the 
media server 102 begins transferring data to a respec- 
tive MPEG decoder box 122. Thus in this embodiment 
the media server 102 begins by issuing a play com- 
mand and then begins providing data blocks to the 
MPEG decoder box 122. In other words, in this embod- 
iment the media server 102 is not configured according 
to the present invention to pre-fill the buffer 234, but 
rather operates according to the prior art. whereby the 
play command is issued first followed by the data trans- 
fer. In this embodiment, the SCSI controller 204 in the 
MPEG decoder box 122 is programmed according to 
the invention to pre-fill the buffer 234 prior to enabling 
operation according to the play command. 

Referring now to Figure 8, operation of the MPEG 
decoder box 122 according to the second embodiment 
of the present invention is shown. The steps in Figure 8 
are preferably executed by the SCSI controller 204 in 
the MPEG decoder box 122. As shown, in step 802 the 
MPEG decoder box 122 receives a play command from 
the server 102. This play command was generated by 
the server 102 in step 702 of Figure 7. 

In step 804 the MPEG decoder box 122 sets a flag 
when play is initiated, i.e.. in response to the received 
play command. This flag directs the MPEG decoder box 
122 to not begin transfers from the FIFO 234 

In step 806 the MPEG decoder box 122 sets or 
enables a predetermined buffer block counter 205. 
Thereafter, each time the MPEG decoder box 122 
receives a block of data as determined in step 81 2, the 
MPEG decoder box 122 decrements the block counter 
205. When the block counter 205 expires as determined 
in step 816, indicating that the predetermined number of 
blocks have been received, then in step 822 the MPEG 
decoder resets the play flag and in step 824 enables the 
FIFO 234 to proceed under normal operations. Thus, in 
step 824 the FIFO 234 begins transferring data to the 
MPEG decoder 242. 

Figures 7 and 8 thus illustrate a second embodi- 
ment where the host server 1 02 is not configured to pre- 
load the buffer prior to issuing the "PLAY" command. In 
this embodiment, the firmware executing on the MPEG 
decoder box or block 122 disables the FIFO buffer 234 
when play is initiated. The MPEG decoder box 122 also 
sets a predetermined buffer block counter 205 based on 
worst case block size and buffer capacity. As data 
blocks are received, the MPEG decoder box 122 decre- 



ments the block counter 205 on every received block for 
that channel. When the count expires, the MPEG 
decoder box 122 resets the play flag and enables the 
FIFO 234 to begin transfers. Once the play flag is reset, 
5 all subsequent blocks are transferred normally. 

Therefore, the present invention comprises a sys- 
tem and method for preventing underflow or data star- 
vation in a media server system. The present invention 
provides a first embodiment where the media server 
10 1 02 intelligently pre-loads the buffer prior to issuing the 
play command. The present invention also includes a 
second embodiment where the media server 102 does 
not pre-load the buffer prior to issuing the play com- 
mand, but rather the MPEG decoder box 122 operates 
is to intelligently pre-load the buffer prior to acknowledging 
the play command. 

Although the system and method of the present 
invention has been described in connection with the 
described embodiments, it is not intended to be limited 
20 to the specific form set forth herein, but on the contrary, 
it is intended to cover such alternatives, modifications, 
and equivalents, as can be reasonably included within 
the spirit and scope of the invention as defined by the 
appended claims. 

25 

Claims 
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1 . A media server system, comprising: 

a computer system including a memory media 
for storing multimedia data, wherein the com- 
puter system is configured to generate multi- 
media data transfers, wherein the computer 
system is configured to transfer a plurality of 
blocks of multimedia data prior to issuing a play 
command to begin play of said multimedia 
data; and 

one or more decoder boxes coupled to said 
computer system, wherein each of said one or 
more decoder boxes is adapted to receive data 
from said computer system, wherein each of 
said one or more decoder boxes includes: 

a plurality of data channels for transmitting 
data; and 

a buffer for receiving data from said com- 
puter system, wherein said buffer receives 
and stores said plurality of blocks of multi- 
media data transferred by said computer 
system, wherein said buffer is substantially 
filled when said play command is received 
to reduce the possibility of the buffer 
becoming empty during play of said multi- 
media data. 



55 



2, The media server system of claim 1 , 

wherein said computer system includes a 
SCSI host adapter for coupling to a SCSI bus, 
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wherein the computer system is configured to gen- 
erate SCSI bus data transfers; 

wherein the media server system further 
comprises a SCSI cable for connecting said com- 
puter system to said one or more decoder boxes; 5 

wherein said one or more decoder boxes 
comprise SCSI devices coupled to said SCSI cable. 

3. The media server system of claim 1, wherein said 
computer system memory media stores MPEG 10 
compressed multimedia data; 

wherein each of said one or more decoder 
boxes comprises MPEG decoder logic for decoding 
said MPEG compressed multimedia data. 

15 

4. The media server system of claim 1, wherein said 
buffer begins transferring data when said play com- 
mand is received. 

5. The media server system of claim 1 , wherein said 20 
buffer is a first-in-first-out (FIFO) buffer. 

6. A method for transferring video data in a media 
server system comprising a video server and at 
least one decoder box comprising a plurality of 25 
channels, wherein the at least one decoder box is 
coupled to the video server, the method compris- 
ing: 

the server reading multimedia data from a stor- 30 
age media; 

the server transferring a first plurality of multi- 
media data to said at least one decoder box; 
said at least one decoder box receiving said 
first plurality of multimedia data, wherein said 35 
receiving comprises storing said first plurality 
of multimedia data in a buffer; 
the server issuing a play command to said at 
least one decoder box to begin play of said 
multimedia data, wherein said server issues 40 
said play command after transferring said first 
plurality of multimedia data to said at least one 
decoder box, wherein said server issues said 
play command after transferring said first plu- 
rality of multimedia data to said at least one 45 
decoder box to reduce the possibility of the 
buffer becoming empty during play of said mul- 
timedia data; and 

transferring multimedia data from said buffer in 
said at least one decoder box when said play so 
command is received. 

7. The method of claim 6, wherein the server transfer- 
ring a first plurality of multimedia data to said at 
least one decoder box comprises the server trans- 55 
ferring a first plurality of multimedia data calculated 

to substantially fill said buffer; 

wherein said buffer is substantially filled 



when said play command is received to reduce the 
possibility of the buffer becoming empty during play 
of said multimedia data. 

8. The method of claim 6, wherein the video server 
couples to the at least one decoder box through a 
SCSI cable; 

wherein the server transferring a first plural- 
ity of multimedia data to said at least one decoder 
box comprises the server performing a SCSI bus 
transfer. 

9. A media server system, comprising: 

a computer system including a memory media 
for storing multimedia data, wherein the com- 
puter system is configured to generate data 
transfers, wherein the computer system is con- 
figured to first issue a play command and then 
generate data transfers; 
one or more decoder boxes coupled to said 
computer system, wherein each of said one or 
more decoder boxes includes a plurality of data 
channels, wherein each of said one or more 
decoder boxes is adapted to receive data from 
said computer system, wherein each of said 
one or more decoder boxes comprises: 

a buffer for receiving and storing data from 
said computer system; 
a buffer block counter for counting a plural- 
ity of data blocks received and stored by 
said buffer, wherein said buffer block coun- 
ter begins counting when said play com- 
mand is received; and 
enabling means for enabling said buffer to 
transmit received data when said buffer 
block counter counts said plurality of data 
blocks, wherein said enabling means ena- 
bles said buffer to transmit received data 
when said buffer block counter counts said 
plurality of data blocks to reduce the possi- 
bility of the buffer becoming empty during 
play of said multimedia data. 

10. The media server system of claim 9, further com- 
prising: 

means for initiating said buffer block counter 
when said play command is received. 

11. The media server system of claim 9, wherein said 
buffer is substantially filled when said play com- 
mand is received 

12. The media server system of claim 9, wherein said 
buffer block counter counts a first plurality of data 
blocks received and stored by said buffer, wherein 
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said first plurality of data blocks are calculated to 
substantially fill said buffer. 

13. The media server system of claim 9. further com- 
prising: 5 

means for setting a flag when said play com- 
mand is received, wherein said flag operates to 
disable transfers from said buffer; 

wherein said means for enabling said to 
buffer to transmit received data comprises 
means for resetting said flag. 

14. The media server system of claim 9, 

wherein said computer system includes a is 
SCSI host adapter for coupling to a SCSI bus, 
wherein the computer system is configured to gen- 
erate SCSI bus data transfers; 

wherein the media server system further 
comprises a SCSI cable for connecting said com- 20 
puter system to said one or more decoder boxes; 

wherein said one or more decoder boxes 
comprise SCSI devices coupled to said SCSI cable. 

15. A method for transferring video data in a media 2s 
server system comprising a video server, at least 
one decoder box comprising a plurality of channels, 
and a bus connecting the video server to the at 
least one decoder box, the method comprising: 

30 

the server reading data from a storage media; 
the server issuing a play command to begin 
play of multimedia data; 
the server transferring multimedia data to said 
at least one decoder box; 35 
said at least one decoder box receiving said 
play command; 

said at least one decoder box receiving said 
multimedia data, wherein said receiving com- 
prises storing said first plurality of data in a 40 
buffer; 

said at least one decoder box counting blocks 
of said multimedia data as said multimedia 
data is received by said at least one decoder 
box; and *s 
transferring data from said buffer to a data 
channel after said at least one decoder box has 
counted a first plurality of blocks of said 
received multimedia data, wherein said trans- 
ferring data from said buffer to sai data channel so 
after said at least one decoder box has counted 
said first plurality of blocks of said received 
multimedia data reduces the possibility of the 
buffer becoming empty during play of said mul- 
timedia data. ss 



data is performed in response to said at least one 
decoder box receiving said play command. 

17. The method of claim 15, wherein said buffer is sub- 
stantially filled when said at least one decoder box 
has counted said first plurality of blocks of said 
received multimedia data 

18. The method of claim 15, further comprising: 

said at least one decoder box setting a flag 
when said play command is received, wherein 
said flag indicates that said buffer is not ena- 
bled for transferring data; and 
said at least one decoder box resetting said 
flag to erable said transferring data from said 
buffer to said data channel, wherein said at 
least one decoder box resets said flag in 
response to said at least one decoder box hav- 
ing counted said first plurality of blocks of said 
received multimedia data. 

19. The method of claim 15, wherein the video server 
couples to the at least one decoder box through a 
SCSI cable; 

wherein the server transferring multimedia 
data to said at least one decoder box comprises the 
server performing a SCSI bus transfer. 



16. The method of claim 15, wherein said at least one 
decoder box counting blocks of said multimedia 



8 




9 



EP 0 817 488 A2 




EP 0 817 488 A2 




11 



EP 0 817 488 A2 



.2? 

-D C Q> 

so g 
Q I cog^ 



O) 




CO 



CVI 
CVJ 



CD 
CVJ 



CM 

t 




) 
> 

: cviH 


DRAM 
" 512KX16 , 



o 
oc 

Dl 
W 
LU 



00 

cm 



CD 



CM 

CVkl 

CM 



System Bus 
Interface 



I 



CM-HI 
CM 



I C 




CM 

>>CM 



... p^xzp^r 



LL. 

EE ^ 



C/D d> 

2 "I 



O 

O t- 
5 CM 
Q 00 

OQ 
UJX 
CL 

2 a 



O CD CD 

> l S 5 



|0O 



i <D 

!"0 

0 
O 

I 0) 

JO 

ICD 
iLU 

lo- 



co 

Q 10 
CVJ 



1 — ng> 



■a 
o 

O <r- 
QCVI 

a 00 
00 

LU X 
CL 



O 00 
Oc/) 

00 



a> co 
T3 m 



o 

CD 

■a 



CVJ 
CO 
CVI 



7f 



12 



EP 0 817 488 A2 



<§>- 



CD 
C 

c 

03 

O 

CM 



o 

CD 

V-. 

<D 
"O 
O 

o 

CD 

Q 

CM 

CD 
LU 
Q. 



QO 



00 



CM 
00 



C CD CD CO "O 



"3 H 
< 



_CO 
CD 

c 
c 
cd 

O 

CM 



cd 
o 

CD 

CD 
X> 
O 

CD CO 

Q 



1 






> 


Trans- 
ceiver 




FIFO 




Trans- 
ceiver 




FIFO 



CO 

Q LO 

CM 



CM 

o 

LU 
Q. 



<D 

o 
o 

CD 

Q 

CD 
LU 
CL 



CD 

C- 
O t- 

5cm 

Geo 
cm2 

CDQ 
LUX 

CL 



qco 

LUgj 

Oco 
oo 



oo 



Q 8 



O OCO 



LU 



CO 



CD 
73 
O 
O 
CD 
Q 

CD 
LU 



O 
O 

Oi- 
Q 00 

CDQ 
UJX 

CL 

2 



O cx> 

LU JM 

Q? 
Oco 
OO 



> iS CQ 



CM 
CO 



CM 
00 



O 

o 



o 

» 

o 



o 

"O 

o 



o 
o 



CO 
00 
CM 



I 



o 
o 



I 



o 

"O 

o 



o 

O 



ill 



Combiner 



o 



wo 

h-LU 

Z CO 



cao 
Ell 
Si 

fig 

x 

3 



> > > 

io <M eg 



a. co 

CD O 

o ^ 

CL 



C 

c 



13 



EP 0 817 488 A2 



^JVIedia Server^ 



Begin data 
transmission 



-502 




g. 5 



506- 



Issue play 
command 



14 



EP 0 817 488 A2 



<5 



MPEG decoder 
box 



5 



Receive and 
store data in 
FIFO 



602 




Begin 
606-I transmitting 
data in FIFO 
to decoder 



96 



15 



EP 0 817 488 A2 



^Media server^ 



702- 



Issue play 
command 



704- 



Transfer 
data 



Fig. 7 



16 



EPO 817 488 A2 



MPEG decoder 
box 



802- 



5 



Receive play 
command 



804- 



Set flag when 
play is initiated 



806 



Set predeter- 
mined buffer 
block counter 




814- 



Decrement 
block counter 




Fig. 8 



822- 



Reset play 
flag 



824- 



Enable 
FIFO 



17 



